Scavenging of reactive oxygen species as the mechanism of drug action.
Reactive oxygen species (ROS) are generated when oxygen is supplied in excess and/or its reduction is insufficient. The best explored ROS are superoxide anions, hydroxyl radicals and hydrogen peroxide. The first two are free radicals. ROS are harmful for the living cells and are implicated in a variety of pathological processes and diseases. Drugs used in the treatment of these states are either stimulators of endogenous defense mechanisms against ROS or inhibitors of ROS formation. Six groups of anti-ROS substances have been described in this paper. 1) Antioxidant substances used in substitutive therapy such as enzymes (e.g. superoxide dismutase), substances containing thiol groups and vitamins (A, E, P, C). 2) Chelating agents (e.g. desferoxamine), which lower the level of prooxidative transition metal ions. 3) Inhibitors of superoxide ions generation by stimulated cells or xanthine oxidase. Such mechanism of action was described for xanthine oxidase inhibitor-allopurinol. 4) Superoxide scavengers. Many known drugs were investigated for this activity, but the best documentation was presented for flavonoids. 5) Substances which eliminate hydrogen peroxide, mainly glutathione and its precursors. 6) Scavengers of hydroxyl radicals. Studies of the above activity were conducted mainly using an unspecific method--estimation of malondialdehyde generated during the action of hydroxyl radicals on lipids or on desoxyribose. Inhibition of malondialdehyde formation was described for many drugs of plant and synthetic origin.